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O(nll} steps. In this note is
3
O (n } .
RESUMO
Bondye Chvátal apresentaram o conceito de k-fechamento
de um grafoe descreveram um algoritmo que o constrói em O{n4)
passos. Nessa riotaapresenta-se um método cuja complexidade é
3
O {n ) .-


3. CLOSURE AND TOPOLOGICAL SOR 
Given a digraph D the problem of topological sorting
.
consists ofarranging its vertices into a sequence in which v.
3..
[5]precedes V J' whenever v. reaches v. .The algorithrn of Knuth
1. J
constructs such a sequence by initially defining a set S' con
Thenzero.
the5'1 remove it from 5' and add it toiteratively choose ViE
E (D) ,output sequence. Next, for each vertex v. such that (v. ,v.) !
J J. J
decrease d. (Vj) by one and if d. (Vj) dropped to zero .include
in S.. The process terminates when S.= .
v.
J
Therefore there is a duality between the closure of an
That is, replaceundirected graph G and topological sorting of D.
V(D) .and defficiencies f(e) byE(G) by vertices v fnon-edges e E
inindegrees d' {v) . Then the ordering in which the non-edges are
cluded in G corresponds to that in which the vertices of D appear
Consequently, if L(G) dein the topological sorting arrangement.
notes the line graph of G it follows
of each of its vertices e f
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